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1.1	 Introduction 

Nature-based solutions (NBS) are inspired and supported by 
nature and use, or mimic, natural processes to contribute to 
the improved management of water. The defining feature of an 
NBS is, therefore, not whether an ecosystem used is ‘natural’ 
but whether natural processes are being proactively managed 
to achieve a water-related objective. An NBS uses ecosystem 
services to contribute to a water management outcome. An NBS 
can involve conserving or rehabilitating natural ecosystems 
and/or the enhancement or creation of natural processes in 
modified or artificial ecosystems. They can be applied at micro- 
(e.g. a dry toilet) or macro- (e.g. landscape) scales.
 
In this report, nature-based approaches are articulated as 
‘solutions’ to flag their current, and potential, contribution 
to solving or overcoming the major contemporary water 
management problems or challenges – a key focus of the 
World Water Development Report series. However, they can also 
have utility where no critical local water problem or challenge 
exists, for example by delivering improved co-benefits of water 
resources management or simply as an aesthetic choice, even 
where gains in productivity are marginal. 

Recognition of the role of ecosystems and the concept and 
application of NBS in water management are certainly not 
new. The role of ecosystems has been entrenched in modern 
hydrological sciences for decades. NBS terminology emerged 
probably around 2002 (Cohen-Shacham et al., 2016), but the 
application of natural processes to manage water probably spans 
millennia. Previous editions of the World Water Development 
Report series have only briefly touched on NBS (usually using 
alternative terminology). However, there has been rapidly 
increasing attention to NBS in both policy forums and the 
technical literature, partly in response to the view that their 
potential is underestimated. 

2 	 The views expressed in this chapter are those of the author(s). Their inclusion 
does not imply endorsement by the United Nations University.
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The 2030 Agenda for Sustainable Development, with its 
Sustainable Development Goals (SDGs), has reflected 
this in the adoption of Target 6.6 (“By 2020, protect and 
restore water-related ecosystems, including mountains, 
forests, wetlands, rivers, aquifers and lakes”) to support the 
achievement of SDG 6 (“Ensure availability and sustainable 
management of water and sanitation for all”), including with 
regards to its other targets on drinking water, sanitation, 
water quality, water use e�iciency and integrated water 
resources management (IWRM). In response,  the 2018 
edition of the World Water Development Report is devoted 
to NBS and pays particular attention to their role in 
contributing to this agenda.

There are important lessons from ancient history that 
help frame the context of this report. The precarious 
nature of the relationship between ecosystems, hydrology 
and human well-being is evidenced, for example, by 
the collapses of the early ‘great river civilizations’ of the 
Tigris-Euphrates, the Nile, the Indus-Ganges and the 
Yellow River (Ito, 1997) that were initiated by hydrological 
changes and reductions in rainfall of up to 30% in a tract 
of the globe extending from Europe to the Indus River 
(Cullen et al., 2000; Weiss and Bradley, 2001). In some 
cases, desertification initiated by hydro-meteorological 
changes may have been accelerated by changes in land use, 
including overgrazing by livestock, as migratory populations 
sought more favourable agricultural conditions (Weiss 
et�al., 1993). A similar history can be traced back to the Maya 
Civilization (250–950 AD) of Central America (Peterson and 
Haug, 2005). Certainly, over the past two to three millennia, 
wherever humankind has altered landscapes, chiefly 
for agriculture, degradation of the natural capital base 
has ensued and invariably led to a loss in the productive 
capacity of the land, o�en leading to desertification and 
abandonment (Montgomery, 2007). Parallels can be drawn 
to today. A growing body of evidence (as discussed in the 
Prologue) suggests that, as humankind began to chart its 
course through the Anthropocene, fundamental shi�s in the 
state and functioning of the Earth systems started to exceed 
the range of variability experienced in the Holocene (Ste�en 
et al., 2015). 

1.2	Compatible concepts, tools, 
approaches and terminology

There are a number of other concepts, tools, approaches or 
terminology in use among various stakeholder groups or 
forums that are the same as, similar to or compatible with 
NBS. All of these aim to balance a more technocratic, built-
infrastructure approach that has tended to dominate water 
resources management, by recognizing the contribution 
that ecosystems can make. Ecohydrology is an integrative 
science that focuses on the interaction between hydrology 
and biota (Box 1.1). The ecosystem approach is a conceptual 
framework for resolving ecosystem issues, adopted by 
the Convention on Biological Diversity (CBD, 1992) and 
compatible with the wise use of wetlands concept of the 

Ramsar Convention on Wetlands (1971). Ecosystem-based 
management and ecosystem-based adaptation or mitigation 
involve the conservation, sustainable management and 
restoration of ecosystems. Environmental flows describe 
the quantities, quality and patterns of water flows required 
to sustain freshwater and estuarine ecosystems and the 
ecosystem services they provide. Eco-, phyto- and bio-
remediation are concepts that use ecosystem restoration to 
reinstate a diverse system of plant communities in a particular 
ecosystem so that its bu�ering or remediation capacities are 
enhanced. Other concepts, tools and approaches partly related 
to NBS include ecological restoration, ecological engineering, 
forest landscape restoration, green or natural infrastructure, 
ecosystem-based disaster risk reduction (DRR) and climate 
adaptation ecosystem services (Cohen-Shacham et al., 2016).

NBS support a circular economy that promotes greater 
resource productivity aiming to reduce waste and avoid 
pollution, including through reuse and recycling, and is 
restorative and regenerative by design, in contrast to a linear 
economy which is a ‘take, make, dispose’ model of production. 
NBS also support the concepts of green growth or green 
economy, which promote sustainable natural resource use and 
harness natural processes to underpin economies.

NBS recognize ecosystems as natural capital, or the stock 
of renewable and non-renewable natural resources (e.g. 
plants, animals, air, water, soils and minerals) that combine 
to yield a flow of benefits to people (adapted from Jansson 
et al., 1994; Atkinson and Pearce, 1995). The Natural Capital 
Protocol3 is being increasingly recognized by a wide range 
of stakeholders, including business, and supports the use of 
NBS by highlighting the flow of benefits that can be derived 
from using nature. Through a robust and structured process, 
the framework helps organize, identify, measure and value 
impacts and dependencies on natural capital and can catalyse 
investment in NBS. 

NBS are also consistent with, if not essential to, numerous 
religious, cultural or totemic beliefs that emphasize 
conceptions about nature rather than management decisions 
driven by a technocratic approach. NBS reflect a global 
paradigm adopted by secular and spiritual leaders that 
generally state that to trespass natures’ boundaries is a sin 
(or equivalent). For example, values found in most religions, 
including Islam, Buddhism, Zoroastrianism, Judaism and 
Christianity, advocate equity between man and nature and 
appropriate use instead of over-use and purification a�er 
use (Taylor, 2005). Likewise, Mother Earth or Mother Nature 
are common metaphorical expressions for the Earth and its 
biosphere as the giver and sustainer of life. Such concepts can 
be locally, nationally or regionally important and can trump 
science and technology-driven approaches. Since this report 
argues that NBS should also be based on sound science and 
economics, they o�er a bridge between these traditional 
and modern paradigms. Among other things, this can make 
religious, cultural and totemic leaders powerful allies in the 
deployment of NBS.

3   More information on Natural Capital and the Natural Capital Protocol can 
be found at naturalcapitalcoalition.org/protocol/ .
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NBS tend to be in harmony with customary laws and 
traditional/local knowledge that can be important locally. 
The human rights-based approach for water resources 
management and governance can also be consistent with 
NBS, especially if focusing on customary laws. Additional 
rights issues that need to be considered include the 
recognition of indigenous people’s collective rights to the 
lands and territories, the natural resources that they have 
traditionally occupied and used, their right to development 
and the impacts of climate change adaptation and 
mitigation (the United Nations Declaration on the Rights of 
Indigenous Peoples).

1.3	How NBS work

1.3.1	 The role of ecosystems in the water cycle
The physical, chemical and biological properties of 
ecosystems a�ect all the hydrological pathways in the 
water cycle (Figure 1.1). Biological processes in a landscape, 
and especially in soils, influence the quality of water as it 
moves through a system, as well as soil formation, erosion 
and sediment transport and deposition – all of which can 
exert major influences on hydrology. There are also large 
energy fluxes associated with this nature-driven cycle: for 
example, the latent heat involved with evaporation can 
exert a cooling e�ect and is a basis for NBS for regulating, 
for example, urban climates.

1.3.2	  Major ecosystem components involved
All major terrestrial, and most coastal, ecosystem types 
or biomes influence water. The bulk of NBS applications, 
including in urban landscapes, essentially involve the 
management of vegetation, soils and/or wetlands 
(including rivers and lakes).

Vegetation
Plants cover about 72% of the global land mass (FAO/ITPS, 
2015a). Plant stems and leaves intercept precipitation (rain 
or snow) or cloud moisture. Plants a�ect water availability 
and climate through transpiration functions and hence 
remove water from soils and sometimes groundwater. Plant 
roots contribute to soil structure and health and hence 
influence soil water storage/availability, infiltration and 
percolation to groundwater. In all but the driest or frozen 
landscapes, natural plant senescence builds up a critical 
layer of organic matter covering soil, regulating erosion and 
evaporation from land. 

Landscapes tend to include a variety of vegetation cover 
categories, each of which can have di�erent degrees of 
influence on the water cycle, which is also influenced by 
the management regime in place. Forests, for example, 
o�en receive the most attention regarding land cover and 
hydrology, but grasslands and croplands are also very 
important. Although forests are widely used successfully 
as restoration solutions, the restoration of grasslands and 
shrubs in the Loess Plateau in China have been found to 
bring greater improvements in soil moisture storage and 

soil conservation than reforestation in that location (Chen 
et al., 2010; Zhang et al., 2015). Natural grasslands also 
tend to produce high-quality water. However, in the case 
of manured grasslands (as in Western Europe and the USA, 
for example), elevated nitrogen and phosphorus loads in 
surface runo� form a major issue (Hahn et al., 2012). This 
calls for the adoption of a landscape approach to hydrology 
where land cover and management are the focus of 
attention and both are considered with regards to desired 
landscape performance. Above all, bare land (unless 
natural, as in deserts or the ice caps, for example) needs 
to be avoided since this is a significant contributor to soil/
land degradation, including increased erosion and reduced 
water productivity (FAO/ITPS, 2015a). 

Soils
Soils play a major, and o�en underestimated, role in the 
movement, storage and transformation of water. Soils 
involve complex living systems and their hydrobiological 
processes are closely linked to their ecological health. 
How much water infiltrates, evaporates from or percolates 
through land depends not only on vegetation and climate, 
but also on the geometry of the soil pore space, and 
therefore on soil structure. Moreover, the conditions at the 
soil surface (vegetation cover, soil structure, etc.) control the 
partitioning of rainfall into surface runo� and infiltration. In 
the root zone, infiltrated water is then partitioned between 
evaporation and transpiration on the one hand and deep 
percolation on the other. It is well known that changes in 
management and land cover a�ect the soil structure and 
hence modify these soil properties. For example, in an 
extreme case, soil sealing by roads and other infrastructure 
in cities completely undermines soil hydrology, resulting in 
the loss of infiltration and hence precipitation is diverted to 
overland flow, o�en contributing to flooding. In addition, 
the health of soils, and in particular their ability to support 
nutrient cycling, has a major influence on water quality, 
particularly in farming systems (FAO, 2011b).

The soil–vegetation system is the first receiver of the 
precipitation and energy that fall on land. The zone 
between the upper ranges of the groundwater table (or 
basement rock) to that just above the soil-vegetative 
layer is critical in controlling terrestrial water quantity 
and quality (FAO/ITPS, 2015a). Approximately 65% of the 
water falling on land is either stored within or evaporated 
from the soil and plants (Oki and Kanae, 2006). Of the 
water stored on land, over 95% is stored in the vadose 
(shallow) and saturated zones (groundwater) of the soil, 
excluding the water still retained in glaciers (Bockheim 
and Gennadiyev, 2010). Although soil water in the upper, 
more biologically active layer of soils comprises only 
0.05% of the world’s store of freshwater (FAO/ITPS, 2015a), 
the upward and downward fluxes of water and energy 
through the soil are vast and strongly linked. These figures 
clearly indicate the importance of soil water for the Earth’s 
land–water–energy balance, including the interchange 
between soil water and precipitation via transpiration, and 
a potential positive feedback as the climate warms in the 
future (Huntington, 2006).
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them, with NBS providing alternatives or complements 
to grey infrastructure, as these can be equally or more 
cost-e�ective and provide many co-benefits that are 
o�en forgotten when water management becomes too 
narrowly defined and implemented (Palmer et al., 2015). 
The green versus grey infrastructure debate is, however, a 
false dichotomy (McCartney and Dalton, 2015). It suggests 
that it is necessary to choose one or the other, whereas in 
reality the choice is usually which blend of each is most 
appropriate and at what scale. There are examples where 
nature-based approaches o�er the main or only viable 
solution (for example, landscape restoration to combat 
land degradation and desertification) and examples where 
only a grey solution will work (for example supplying 
water to a household through pipes and taps), but in 
most cases green and grey infrastructure can and should 
be working together. In any event, water management is 
already based on a combination of green and grey, since 
ecosystems are always the origin of the water that is 
subsequently managed through grey infrastructure. Some 
of the best examples of the deployment of NBS are the 
ways it can be used to improve the performance of grey 
infrastructure. For example, the economic life expectancy 
of the Itaipu Hydropower Dam in Brazil/Paraguay, one 
of the world’s largest, was increased six-fold by applying 
improved landscape management and farming practices 
in the catchment to reduce sedimentation in the reservoir, 
whilst simultaneously improving farm productivity and 
farmer’s incomes (Kassam et al., 2012).

1.3.8	 Co-benefits of NBS
A key feature of NBS is that they tend to deliver groups 
of ecosystem services (Table 1.1) together – even where 
only one is the target of management. NBS usually o�er 
multiple water-related benefits and o�en help address 
water quantity, quality and risks simultaneously. In 
addition, NBS o�en o�er co-benefits beyond water-related 
ecosystem services. For example, constructed wetlands 
used for wastewater treatment can provide biomass 
for energy production (Avellán et al., 2017). Ecosystem 
creation or restoration can create or improve fisheries, 
timber and non-timber forest resources, biodiversity, 
landscape values and cultural and recreational services, 
which in turn can lead to added socio-economic benefits 

that include improved livelihoods and poverty reduction 
as well as new opportunities for employment and the 
creation of decent jobs (WWAP, 2016). The value of some 
of these benefits can be substantial and tip investment 
decisions in favour of NBS. Another key advantage of NBS 
is the way in which they contribute to building overall 
system resilience.

1.4	Mounting attention to NBS

1.4.1	 Environment, development and water
In the early stages of the modern development agenda, 
the relationship between development and environment 
tended to be characterized as one of trade-o�s, and 
particularly so regarding water. Environmental impacts 
were well known but regarded as an acceptable cost 
of development. More recently, the dialogue on water 
and environment has significantly shi�ed towards the 
ways in which the environment can be managed to 
support human water needs (Figure 1.5). A similar shi� 
in attention can be traced in the business community 
and various policy forums. The net result has been 
a significant shi� towards NBS in recent times and 
particularly so within the past ten years.

1.4.2	 The business case for NBS
Businesses are increasingly interested in investing in 
natural capital and NBS, driven by a convincing business 
case.5 Business drivers for NBS include: resource 
limitations; regulatory requirements; climate change 
and severe weather events; stakeholder concerns; direct 
financial benefits; operational, financial and reputational 
gains from environmental co-benefits; and operational, 
financial and reputational gains from social co-benefits.

1.4.3	 The multilateral environment 			
	 agreements and global frameworks on 	
	 food security, disaster risk reduction 		
	 and climate change
A timeline can be traced through the research agenda, 
with attention to NBS or similar terminology emerging 
around 1990 (coinciding with the 1992 United Nations 
Conference on Sustainable Development, from which 
emerged the Convention on Biological Diversity (CBD, 
1992), the United Nations Convention to Combat 
Desertification (UNCCD, 1994) and the United Nations 
Framework Convention on Climate Change (UNFCCC, 
1992)), and escalating from 2000–2005 onwards 
(Figure 1.6). A key factor was increasing attention to 
the concept of ecosystem services from about 2000 
onwards and improved e�orts to value these, enabling 
better engagement with policymakers. A milestone was 
the Millennium Ecosystem Assessment (2005).

5 	 For a detailed overview of the business case, please visit the 
Natural Infrastructure for Business platform at  
www.naturalinfrastructureforbusiness.org/.

The bulk of NBS 
applications, including 
in urban landscapes, 
essentially involve the 
management of vegetation, 
soils and/or wetlands 
(including rivers and lakes)
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mitigation and adaptation. For example, Reducing 
Emissions from Deforestation and Forest Degradation 
(REDD+) is the application of a nature-based approach 
for managing the global climate, primarily for climate 
change mitigation, but the role of trees in hydrology 
creates substantial links to adaptation. Also, around 
25% of greenhouse gas emissions arise from land use 
change (FAO, 2014b) and water loss is implicated in many 
trends in land degradation; peatlands, for example, 
play a significant role in local hydrology, but this type 
of wetlands also stores twice the carbon of the entire 
world’s forests and when drained, peatlands are a source 
of massive greenhouse gas emissions (Parish et al., 2008).

1.4.4	 Linking NBS with the 2030 Agenda for 		
	 Sustainable Development and its SDGs
NBS embody the three basic principles of implementing 
the SDGs: indivisibility (one goal cannot be achieved 
at the expense of any others), inclusion (leave no one 
behind) and acceleration (by focusing on actions that 
have multiple development dividends).

Aichi Biodiversity Target 14 and the outcomes of 
Rio+20 (as above) contributed to the incorporation 
of ecosystems into SDG 6 through its Target 6.6 (“By 
2020, protect and restore water-related ecosystems, 
including mountains, forests, wetlands, rivers, aquifers 
and lakes”) in recognition of the role of ecosystems 
in the achievement of the overarching water goal 
(SDG 6) and its other targets. In addition to Target 6.6, 
SDG 14 (Oceans) and particularly SDG 15 (Terrestrial 
Ecosystems), ecosystems are also mentioned in the SDGs 
with regards to food security in Target 2.4 and also with 
reference to water (“By 2030, ensure sustainable food 
production systems and implement resilient agricultural 
practices that increase productivity and production, that 
help maintain ecosystems, that strengthen capacity for 
adaptation to climate change, extreme weather, drought, 
flooding and other disasters and that progressively 
improve land and soil quality”). Even within SDGs 14 and 
15, only Target 15.3 is specific about why ecosystems 
should be safeguarded or restored, and it refers, again, 
to water (land degradation, drought and flooding). NBS 
can contribute to achieving many other SDGs and their 
Targets, even if currently not explicitly mentioned. Such 
linkages are explored further in subsequent chapters and 
summarized in Chapter 7.

1.5	Assessing NBS in the context of this 
report

It is clear that there is increasing recognition of NBS in the 
water agenda. Chapters 2, 3 and 4 of this report consider 
NBS for managing water availability, quality and risks, 
respectively. Chapter 5 provides examples of experiences 
with NBS at regional levels. Each provides further details 
of NBS, including sector-based examples. 

However, despite a long history of, and growing 
experience with, application of NBS, there are still many 
cases where water resources policy and management 
ignore NBS options – even where they are obvious and 
proven to be e�icient. There are also still too many cases 
where NBS are deployed based on uncertain science and 
then do not deliver on their stated impacts. Chapter 6, 
therefore, considers known constraints to applying NBS 
based on experience from assessments in Chapters 2 to 5, 
plus other sources of information, and ways and means to 
overcome these. All of these essentially centre on creating 
the right enabling conditions for the consideration of NBS 
on a more level playing field across the water agenda, 
where they can be fairly assessed against other options. 
Chapter 7 draws conclusions and potential responses, 
paying particular attention to the opportunities that NBS 
provide to help Member States (and other stakeholders) 
to achieve their water resources management and related 
sustainable development objectives, including with 
regards to the 2030 Agenda for Sustainable Development. 

The previously referenced lessons from history beg 
pertinent questions: Can the same catastrophes that 
beset earlier civilizations be avoided? Are societies 
any better placed in the twenty-first century than 
millennia ago? The current status of ecosystems (see 
Prologue, for example) certainly does not bode well. The 
knowledge about how the water–food–energy–ecosystem 
relationship can be managed, especially when it comes 
to influencing socio-political drivers of change, remains 
incomplete. Much will depend on the balance that can 
be achieved between the degradation, conservation 
and restoration of water-related ecosystems and how 
ecosystem hydrological processes can be better managed 
to help achieve multiple water management objectives. 
Irrespective of whether catastrophe looms, there is an 
imperative to escalate social, economic and hydrological 
e�iciency gains in water resources management, in which 
NBS will certainly play an important role. This report sets 
out to assess how this can be done.

Ecosystem-based 
management should 
be the primary means 
of climate change 
adaptation – and this 
largely involves using 
NBS for water
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2.1	 Introduction

Most Member States are challenged by an induced scarcity 
of water, at least locally if not nationally, exacerbated by 
the failure to expedite policy-directed solutions. Water 
scarcity is influenced by both demand and supply. Although 
there are examples of how NBS can influence demand (for 
example reducing crop water requirements in irrigation), 
they mainly address water supply through managing 
water storage, infiltration (sorptivity) and transmission so 
that improvements are made in the location, timing and 
quantity of water available for human-related needs. An NBS 
approach is a key means for addressing overall water scarcity 
through supply-side management, not least because the 
approach is recognized as the main solution for achieving 
sustainable water for agriculture (see Section 2.2.1) – by far 
the most critical need for achieving overall water resources 
sustainability because of its dominance in current water 
demand and for future challenges (see Prologue).

Water availability (particularly scarcity) is influenced by water 
quality. For example, improving water quality enables its re-
use. Disastrous floods and droughts represent the extremes 
of variation in water availability. The current chapter focuses 
on how NBS can help Member States achieve their national 
water availability challenges, apart from those related to 
water quality and extremes, which are covered in Chapters 3 
and 4, respectively, although relevant linkages remain. 

Ecosystems exert a major influence on the quantity of water 
available in time and space (see Chapter 1). Most notably 
the soil–vegetation interface is the key determinant of the 
fate of precipitation by influencing infiltration from the 
land surface, and hence groundwater recharge, surface 
runo� and soil moisture retention in the plant root zone (of 
particular importance to agriculture), and finally recycling 

6   Authors would like to thank Sarah Davidson of WWF-US for helpful 
comments.

Pantanal wetlands (Brazil)
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The case study of Tarun Bharat Sangh in Rajasthan, India, 
presents an excellent example of the way in which low-
cost community-led landscape approaches can improve 
both groundwater recharge and surface water availability 
through combining the management of soil, vegetation 
and structural (physical) interventions. The NBS approach 
delivers significant socio-economic gains across multiple 
sectors and interests, and also illustrates how landscape 
management can improve local climates, including 
precipitation patterns (Box 2.2).

There are a few examples where either NBS or grey 
(built) infrastructure is the only option to improve water 
availability, but usually both should be considered, 
designed and operated in harmony. Each approach 
should leverage the benefits of the other in order 
to harness synergies in improving overall system 
performance (Figure 2.1).

2.2	Sector and issue-based case studies

2.2.1	 Agriculture
Given the importance of water to food security, 
sustainable agriculture and nutrition (HLPE, 2015), 
the challenge of feeding growing populations will 
increasingly become a central issue in most national 
development policies. While almost 800 million people 
are currently hungry, by 2050 global food production 
would need to increase by 50% to feed the more than 
9 billion people projected to live on our planet (FAO/
IFAD/UNICEF/WFP/WHO, 2017). It is now accepted that 
this increase cannot be achieved through business-
as-usual and that transformational change in how 
we produce food is required (FAO, 2011b; 2014a). 
Agriculture will need to meet projected increases in 
production through improved resource use e�iciency 
whilst simultaneously reducing its external footprint, 
and water is central to this process. This topic has 
been analysed in considerable depth. A cornerstone of 
solutions is the ‘sustainable ecological intensification’ 
of food production that enhances ecosystem services in 
agricultural landscapes, for example through improved 
soil and vegetation management (FAO, 2014a). The 
approach is now mainstream as reflected, for example, in 
the Reviewed Strategic Framework 2010–2019 of the Food 
and Agriculture Organisation of the United Nations (FAO, 
2013b).7 Its Strategic Objective 2 highlights the critical role 
of biodiversity and ecosystem services in the achievement 
of the objectives of this framework, including “to take 
advantage of the potential of the bioeconomy to increase 
the contributions of agriculture, and forestry and fisheries 
to economic development, while generating income and 
employment and providing livelihood opportunities for 
family farms and the more general population in the 
rural areas. Production systems must meet this challenge 

7   	Adopted by the 38�� Session of the FAO Conference in June 2013 in its 
decision C 2013/7.
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NBS BENEFITS AT SCALE – 
LANDSCAPE RESTORATION TO 
IMPROVE WATER SECURITY IN 
RAJASTHAN, INDIA

Unusually low rainfall in 1985–86, 
combined with excessive logging, led 
to the worst droughts in the history of 

Rajasthan. The district of Alwar, one of the poorest 
in the State, was severely a�ected. The groundwater 
table had receded below critical levels and the State 
declared parts of the area ‘dark zones’, which meant 
the severity of the situation warranted restrictions 
on any further groundwater extractions. Tarun 
Bharat Sangh, a non-governmental organization 
(NGO), supported local communities to undertake 
landscape-scale restoration of local water cycles 
and water resources. With leadership provided 
by women, who customarily take responsibility 
for providing their families with safe freshwater, 
traditional local initiatives for water were revived 
by bringing people together on the issues of 
management of forests and water resources. 
Activities centred on the construction of small-
scale water harvesting structures combined with 
the regeneration of forests and soils, particularly in 
upper catchments, to help improve the recharge of 
groundwater resources. 

The impact has been significant. For example, 
water was brought back to a 1,000 villages across 
the State; five rivers that used to run dry a�er the 
annual monsoon season are now flowing again 
and fisheries in them re-established; groundwater 
levels have risen by an estimated six metres; 
productive farmland increased from 20% to 80% 
of the catchment; crucial forest cover, including in 
farmlands, which helps to maintain the integrity and 
water-retaining capacity of the soil, has increased 
by 33%; and the return of wildlife such as antelope 
and leopard has been observed. Everard (2015) 
undertook a science-based assessment of the 
programme confirming its claimed socioeconomic 
benefits. 

These innovative water solutions improved water 
security in rural India (SIWI, 2015). 

Source: Singh (2016).
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The United Nations World Water Assessment Programme (WWAP) 
is hosted and led by UNESCO. WWAP brings together the work of 
numerous UN-Water Members and Partners to produce the United 
Nations World Water Development Report series. 

The annual World Water Development Reports focus on strategic 
water issues. UN-Water Members and Partners as well as other 
experts contribute the latest knowledge on a speci�c theme.

The 2018 edition of the World Water Development Report seeks 
to inform policy and decision-makers, inside and outside the water 
community, about the potential of nature-based solutions (NBS) 
to address contemporary water management challenges across all 
sectors, and particularly regarding water for agriculture, sustainable 
cities, disaster risk reduction and improving water quality.

Water management remains heavily dominated by traditional, 
human-built (i.e. ‘grey’) infrastructure and the enormous potential 
for NBS remains under-utilized. NBS include green infrastructure 
that can substitute, augment or work in parallel with grey 
infrastructure in a cost-effective manner. The goal is to �nd the 
most appropriate blend of green and grey investments to maximize 
bene�ts and system ef�ciency while minimizing costs and trade-offs.

NBS for water are central to achieving the 2030 Agenda for 
Sustainable Development because they also generate social, 
economic and environmental co-bene�ts, including human health 
and livelihoods, food and energy security, sustainable economic 
growth, decent jobs, ecosystem rehabilitation and maintenance, 
and biodiversity. Although NBS are not a panacea, they will play an 
essential role towards the circular economy and in building a more 
equitable future for all.
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